mined underground until recently. Evidence from personal observation, from workmen's accounts, and from published investigations (McNulty, 1962; Major, 1968) indicates that exposure to asbestos was high both in the mine and the nearby milling plant, but not of long duration due to itinerant labour. Five cases of pleural mesothelioma have been reported, and McNulty (1972) noted that one case occurred after an elapsed time of only 13 years after eight months' exposure in the mill.
New South Wales Barnes (1972) gave details of 13 cases of pulmonary malignancy and asbestosis, accepted by the Dust Diseases Medical Authority; pleural mesothelioma occurred in three.
Queensland Mortimer and Campbell (1968) described two cases of pleural mesothelioma related to industrial asbestos exposure.
Mesothelioma in Victoria Riddell (1966) reported three cases of pleural mesothelioma presenting at the Austin Hospital between 1962 and 1965. In 1967 an ongoing survey incorporating all cases diagnosed since 1962 was set up. In each case the diagnosis was confirmed independently by other pathologists and the occupational histories were to be personally assessed by the author. By the end of 1973, 29 cases of pleural mesothelioma had been investigated. Fifteen of these have been previously reported (Milne, 1969) . There were three cases of peritoneal mesothelioma making a total of 32.
Source of case and findings A total of 23 cases presented at the Thoracic Unit of the Austin Hospital, Melbourne. The remaining nine cases were found at seven other institutions in Victoria. At the time of writing only one patient is alive. Autopsy has been carried out in 22. The diagnosis in the remaining 10 was made by pleural biopsy. Of the 10 biopsies, seven were made at thoracotomy and tissue macroscopically consistent with mesothelioma was seen.
The original diagnosis was not made in all cases by the same pathologist but all tissue sections have been seen by at least two pathologists who agreed that the diagnosis was mesothelioma. Sections from four cases have been sent to individual members of the UICC panel in England for opinion and in each case the diagnosis was confirmed.
Assessment and grading of asbestos exposure Asbestos bodies Histological sections of macroscopically normal lung parenchyma taken as a routine autopsy procedure were searched for asbestos bodies. Solitary fragments and granules were disregarded, and unless an unmistakably beaded body was seen it was not considered as a positive finding. 'Mature' bodies as described previously elsewhere (Milne, 1971) , however, were included. Provided a clubbed head and a group of beads were seen the object was regarded as an asbestos body.
Some attempt at quantification was made, by categorizing subjects as follows: Asbestos bodies in any one section None 1-3 4-10 11-20 More than 20
Not seen ±
The writer assessed and counted the asbestos bodies. There were 21 cases where routine lung sections had been taken at autopsy. Of these, 11 showed asbestos bodies by light microscopy and four revealed asbestos bodies after digestion (Xipell and Bhathal, 1969 Table 1 ) 14 subjects had 'certain' exposure to asbestos. No history of any sort of exposure could be elicited in five subjects; of these the writer was able to interview two and close relatives of the other three. No leading questions were asked at the outset but eventually these were introduced. Exposure to asbestos was categorically denied in all cases. The relatives claimed to have full awareness of the patient's working conditions. The two patients interviewed were rational and intelligent and gave sensible answers to questions. One had become an administrator but had worked as a carpenter with no exposure whatsoever to asbestos. The other gave her occupation as housewife; her only industrial experience had been in handling photographic chemicals and she firmly denied having been exposed to asbestos.
Some illustrative case histories One common factor among those with certain history of asbestos exposure was the long delay or 'elapsed time' before development of mesothelioma after their exposure to asbestos had begun. Often the (Fig. 2) The brother was adamant that there had been no family exposure to asbestos. The father had been employed as a labourer, and later as an inspector with the Board of Works, engaged in maintenance of sewers. Any piping with which he had come into contact was of pottery construction. He had been a heavy smoker for many years.
The coincidence of two members of one family developing peritoneal mesothelioma without evidence of asbestos exposure is remarkable.
End occupations 'End occupation' is taken in this context to mean the occupation followed by the patient at the time of tumour diagnosis. In this series the 'end occupation' could have been misleading in at least 21 cases (66 %), (see Table 1 ). A typical example was Case 9, a 'labourer', formerly 'lemonade maker'. In fact this man had worked for 12 years before the second world war at the naval dockyard in Malta, exposed to high concentrations of asbestos dust. Case 11 had been a 'barman' for 15 years before his death but he had been a lagger for 30 years.
It is of some interest that Case 1 called himself 'truck-driver'; Case 2 'invalid pensioner'; Case 3 'ledger operator'; Case 4 'housewife'; Case 5 'foreman'. These people were all shown to have worked at the same firm in the same room on the same process using South African crocidolite during a similar period of time. The firm's name had changed, the patients had lost contact with each other, and they did not know of the others' illness until they were admitted to hospital many years later.
Case 23 was a 'carpenter' but had been an asbestos sprayer in 1938 and 1939. Case 30 whose end occupation was 'retired pensioner' and who was said to have worked as an 'engine driver', had worked as a boiler room engineer and lagger for several years about 30 years previously.
Discussion
Relationship to asbestos exposure Asbestos bodies The only estimate of the population prevalence of pulmonary asbestos bodies in Victoria is that of Xipell and Bhathal (1969) . In an unselected consecutive series of 200 autopsies, using a digestion technique, they found asbestos bodies in 87 cases ( Table 2 ). The same digestion technique was used to reveal asbestos bodies in four cases in our series in which asbestos bodies were not easily seen by light microscopy. Asbestos bodies were found in 15 out of 21 autopsied cases in the present series. The difference is significant at the 1 % level (see Table 2 ). The two familial cases of peritoneal mesothelioma did not produce any evidence of asbestos bodies.
Of the 10 cases on whom autopsy was not performed, seven were considered to have certainly been exposed to asbestos, one probably exposed, and two possibly exposed.
There was no evidence of occupational asbestos exposure in one case in which the subject's father had worked for a short time in an asbestos/cement factory many years previously. On The presence, in our series, of five cases (16 %) lacking evidence of exposure to asbestos also lends credence to the theory that mesotheliomata have been in existence in larger numbers in the community than we had been aware. The search for these tumours has become intense of latter years, and consequently recognition has probably been facilitated. Moreover a further point comes out of this in relation to the type of asbestos causing mesothelioma. There is evidence linking crocidolite exposure with the later development of mesothelioma. Other types of asbestos, for example, chrysotile, rarely induce mesothelioma. Perhaps this rarity does not exist in fact. If at least 15% of all known mesotheliomata are unrelated to asbestos and occur 'spontaneously' for no obvious reasons, there exists the possibility that such tumours may also randomly but rarely occur in a population of workers exposed to chrysotile, particularly a large population; so that the coincidence of two factors in time and place may have given rise to an erroneous idea of cause and effect.
Conclusions
This small series provides confirmatory evidence that in Victoria, as elsewhere in the world, there is a relationship between occupational exposure to asbestos and the subsequent development of a mesothelial tumour, after an elapsed time of the order of 20 years. Exposure times in five cases were of less than one year's duration but these were of high intensity.
'End occupations' bear little relationship to past occupational exposure. The occupational history is equally effective as an asbestos body count to indicate past exposure to asbestos. The most common occupation in the series was 'dockyard employee'.
In five of the cases (16%) there was no evidence of exposure to asbestos, despite intensive investigation. This figure is similar to that found in other larger series. It indicates that mesotheliomata do occur unrelated to asbestos exposure, possibly in larger numbers than previously suspected, and may serve to show that the so-called rare association of mesothelial tumours with types of asbestos other than crocidolite, is in fact non-existent.
Two cases of peritoneal mesothelioma in siblings who had no history of asbestos exposure probably represent a remarkable coincidence of familial cancer incidence.
